Chk2 drives late G1/early S phase arrest of clonal myeloid progenitors expressing the p210 BCR-ABL tyrosine kinase in response to STI571.
STI571 is the most innovative drug for the cure of Chronic Myeloid Leukemia. It inhibits, in fact, the disease causative event, the p210 bcr-abl tyrosine kinase, and addresses clonal myeloid progenitors to apoptotic death. Here, we demonstrated that STI571 also induces growth arrest by activating the Chk2-Cdc25A-Cdk2 axis, a pathway complementary to p53 in the activation of G(1)/S cell cycle checkpoint. In vitro exposure to STI571 of 32D murine myeloid progenitor cell clones transducing a temperature-sensitive p210 bcr-abl construct was associated with Chk2 phosphorylation and activation, Cdc25A degradation and persistent Cdk2 inhibitory phosphorylation, preventing, in turn, cell transition to and progression throughout the S phase of cell cycle. Chk2 and Cdc25A are both components of a complex network that integrates signals involved in regulated cell cycle progression, DNA repair and cell decision between life or death. Chk2 gene mutations or decreased expression, leading to its protein loss of function on Cdc25A target, and Cdc25A overexpression have been linked to poor prognosis of human cancers. In CML, they might further enhance the proliferative advantage and genomic instability of clonal myeloid progenitors featuring a class of poor prognosis patients eventually resistant to STI571.